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Fats, oils and emulsifiers play an important role in baked goods. For 
example, in soy-based breads, soy flour absorbs water to form a gel, 
making the loaves quite dense. Emulsifiers help open up the bread 
texture for less-dense loaves, with greater volume. In addition, 
emulsifiers improve dough handling and help extend bread's shelf life. 

Emulsifiers 

By using a surfactant, such as an emulsifier, one can create an emulsion 
of two or more incompatible substances. A typical emulsion is a 
dispersion of small droplets of one immiscible liquid within another. 
Emulsifiers keep the droplets from coalescing. These ingredients not 
only offer emulsification, but also starch complexing, protein 
strengthening and aeration in baked goods. 

Emulsifiers are used in bread to extend shelf life by slowing down the 
staling process. Bread tastes and feels stale when it starts to taste like 
cardboard, and feels dry and hard. In the laboratory, staleness can be 
measured by the crumb's resistance to compression, with an instrument 
such as the Instron Universal Testing Machine. 
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According to research studies, staling is not related to moisture loss 
from bread. While days old bread gives a drier mouthfeel, it has the same 
moisture level as fresh bread. 

Rather than producing an initially softer crumb, as previously believed, 
emulsifiers interfere with the recrystallization (or retrogradation) of 
amylose, which retards the firming rate. The fatty acid-end of emulsifiers 
forms a complex with gelatinized starch to slow down starch 
recrystallization and the staling process in bread. (See chart on page 42.) 
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The rate of staling in wheat bread can be quantified by the amount 
of starch molecule (amylopectin) recrystallization, as measured by 
DSC (differential scanning calorimetry). Adding soy decreases 
recrystallization and, thus, retards staling, as compared to a control 
without soy. 
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Society in general has become overweight, and we 

I immediately tend to jump on the bandwagon of 

I condemning the consumption of foods categorized in 

J the "fats" food group. Even the term "fats and oils" will 

I sometimes send shivers of repulsion into the minds of 

1 those who maintain a rigid and uncompromising diet 

I pattern, swearing off all foods from this necessary food 

I group. "Fats" has somehow become the shunned 

I four-letter word of dietary watchdogs. But in our quick 

> dismissal of trimming fat from our diets, we have also 

\ tended to forget some of the necessary functions of 

I what is known as "essential fats". The terminology is 

I certainly apt; as a certain amount of fat in the diet is 

; absolutely essential for our health. Learning about 

* "good fat" and "bad fat" is crucial to assist in making 

* healthy choices. Cutting out all fat in your diet is not a 
I prudent or healthy choice. 

; From Cave Dwellers to Cond -Own rs 

; Civilization has certainly changed our lifestyles. Yet, 

* the basic bodily needs have not changed since the 
beginning. Balance in life again is key. Our health 
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beginning. Balance in life again is key. Our health 
relies upon the basic needs of fresh air, clean water, 
sunshine, exercise and a common sense balance of 
proteins, carbohydrates and fats. 

Our diet has changed significantly since our 
cave-dwelling ancestors inhabited the earth. Certainly 
the "good old days" are not always as good as one 
tends to conceive. Yet, studies of the hunter-gatherer 
lifestyle have shown innate understandings of the 
body's need for a balanced diet. This is where we gain 
even greater persuasion to understand the importance 
of essential fatty acids (EFA). 

Due to lifestyle and dietary habits with fast-food and 
convenience foods, the general public has consumed a 
diet rich in fats. A common reaction then is to eliminate 
all or the majority of fat in the diet which is equally 
detrimental. The problem lies in the type of fat we 
ingest -too much saturated fat - known as the "bad 
fats" - the type that clogs arteries and raises 
cholesterol levels. 

The diet of our ancestors included a good balance of 
essential fatty acids (EFA). Essential fatty acids (EFA) 
are grouped into two families, the omega-6 EFAs and 
the omega-3 EFAs. The omega groups are considered 
the "good fats" or known as the polyunsaturated fats. 
The omega-6 fatty acids are found in corn, safflower, 
^l^t<Me|, canola and soybean oils. Omega-3 EFAs 
are found in flaxseeds and flaxseed oil along with fish 
such as salmon, herring, trout, sardines and albacore 
tuna. Ground flaxseed and flaxseed oil provide a 
natural and concentrated level of omega-3 EFAs, 
without concern for chemical contamination that may 
be a risk with fish consumption. 

Finding Balance - The Alpha and the Omega 

Understanding the difference between the omega-6 
and the £rilfcgi|f3 fatty acid is very important to know. It 
is more than just the difference in their numbers that 
should concern you. 

Omega-6 fatty acids (found in vegetable oils with high 
proportions of linolenic acid) are best used by the body 
in a range of anywhere from a 4:1 to a 1 :1 proportion 
with the omega-3 fatty acids. We need both omega-3 
and omega-6 fatty acids. Yet, an excess of omega-6 
fatty acids can have dire consequences. Many 
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scientists believe that a major reason for the high 
incidence of heart disease, hypertension, diabetes, 
obesity, and some forms of cancer is the extreme 
imbalance between our intake of omega-6 and 
omega-3 fatty acids. 

The parent compound in the omega-3 fatty acid is 
called alpha-linolenic acid (ALA). It is this compound 
that serves as the "computer" or brain for the pmega-3 
fatty acid in determining how it will best maximize the 
body's functioning. 

Our ancestors evolved on a diet with a 1 :1 ratio of 
omega-6 to omega-3 fatty acids. Dietary changes over 
the last few centuries have changed this ratio 
anywhere from 20:1 to 25:1. This is clearly an equation 
for trouble, and today's chronic health problems 
obviously exemplify this concern. 

One of the primary reasons we ingest too much of the 
omega-6 fatty acid groups in our diet is the mass use 
of vegetable oils. This practice is so far-reaching that 
practically every fried food and snack food available 
has been cooked in soybean, corn, i^ffloi^r or 
canola oil. These oils are usually processed by 
hydrogenation. This changes their molecular structure 
so they are basically good for frying foods at a high 
temperature and providing a lengthy shelf-life in the 
grocery store. Unfortunately, these molecular 
properties in the omega-6 fatty acids promote 
inflammation, blood clotting and tumor growth. 

The omega-3 fatty acids act entirely opposite. But, 
when the omega-6 fatty acids are disproportionately 
higher, the omega-3 fatty acids cannot compete with 
the omega-6 activity. When in balance, they work in 
concert, making sure for every action there is a 
reaction, helping to maintain stability in the body. 

When the omega-6 and omega-3 fatty acids maintain 
a healthy balance; they effectively become 
clearinghouses or message centers to the rest of the 
body to: 

m Alert the immune system to go into action 

» Signal the blood vessels to either widen or narrow 

^ Tell blood platelets to clot or not by sticking together 

or separating 

m Regulate inflammation 
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9 Formulate neural networks for brain activity in 
learning, memory processes and mood regulation 

Trouble is brewed when one fatty acid overpowers 
another. Clearly, the data shows we need to seriously 
increase omega-3 fatty acids in our diets. 0mega-3 
fatty acid deficiencies are increasingly prevalent with 
young children. A Purdue University study showed that 
children low in omega-3 essential fatty acids are 
significantly more likely to be hyperactive, have 
learning disorders and to display behavioral problems. 

In the general public, studies have linked omega-3 
deficiencies to chronic health problems of diabetes, 
cancer, arthritis, inflammatory diseases, depression, 
heart disease, hypertension, memory problems, weight 
gain and some allergies and skin conditions. 

Researchers believe 60% of Americans are deficient in 
dm|egl-3 fatty acids and approximately 20% of those 
have so little that test methods would not be able to 
detect even a trace in their blood. 

Changing the Scenario 

We imagine you are now convinced of the need for 
adding omega-3 fatty acids to your diet. Yet, probably 
wondering how to go about doing it and also wondering 
how much you need to add. As noted prior, the two 
major sources of omega-3 fatty acids are fish such as 
salmon, trout, and albacore tuna and flaxseed. Due to 
high risk of chemical contamination in fish products, we 
recommend flaxseed and flaxseed products to boost 
your omega-3 fatty acid consumption. Flaxseed is 
loaded with alpha-linolenic acid. Remember this is the 
"brain" of the omega-3 fatty acid molecule and assists 
in maximizing the benefits of nutritious foods. Most 
foods have far less omega-3 properties than what is 
found in flaxseed. In fact, it would take 25 cups of 
peanut butter to get the alpha-linolenic acid found in 
just _ cup of ground flaxseed. Imagine those calories, 
not to mention the stares you might get when going 
through the grocery line with a cart full of peanut 
butter! To gain further information about adding 
flaxseed to your diet you can link to the recipes and 
preparing flax sections . Helpful facts are also provided 
in the nutrition information , with accompanying dietary 
guidelines. 

To order Qmeqa3 Golden Flax online - click here. 
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NOTE: Information presented here does not replace seeking advice from your 
physician. 
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Evening Primrose Oil 



Also indexed as: Black Currant Seed Oil, EPO, Oenothera 
biennis, Starflower 

What does it do? Evening primrose oil (EPO), 
black currant seed oil, and borage oil contain 
gamma linolenic acid (GLA), a fatty acid that 
the body converts to a hormone-like substance 
called prostaglandin El (PGE1). PGE1 has 
anti-inflammatory properties and may also act 
as a blood thinner and blood vessel dilator. 

The anti-inflammatory properties of EPO have 
been studied in double-blind research with 
people suffering from rheumatoid arthritis . 
Some, but not all, studies have reported that 
EPO supplementation provides significant 
benefit to these people. 1 




Photo copyright Steven Foster 



GLA, the primary active ingredient in EPO, has anticancer activity in test tube studies 2 and in some, 3 but 
not all, 4 animal studies. Injecting GLA into tumors has caused regression of cancer in people in 
preliminary research. 5 Very preliminary evidence in people with cancer suggested "marked subjective 
improvement," 6 though not all studies find GLA helpful 7 

EPO has been reported to lower cholesterol levels in people in some, 8 but not all, 9 research. 



Linoleic acid, a common fatty acid found in nuts and seeds and most vegetable oils (including EPO), 
should theoretically convert to PGE1. But many things can interfere with this conversion, including 
disease, the aging process, saturated fat, hydrogenated oils, blood sugar problems, and inadequate 
vitamin C , magnesium , zinc , and B vitamins . Supplements that provide GLA circumvent these conversion 
problems, leading to more predictable formation of PGE1. 10 

Where is it found? EPO is found primarily in supplements. The active ingredient, GLA, can also be 
found in black current seed oil and borage oil supplements. 

Evening primrose oil has been used in connection with the following conditions (refer to the 
individual health concern for complete information): 
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gogren's syndrome;,; 



Who is likely to be deficient? Those with premenstrual tension . 11 diabetes . 12 scleroderma, 13 Sjogren's 
syndrome, 14 tardive dyskinesia , 15 eczema . 16 and other skin conditions 17 can have a metabolic block that 
interferes with the body's ability to make GLA. In preliminary research, supplementation with EPO has 
helped people with these conditions. 



18 19 20 21 22 



Though preliminary, double-blind evidence suggests that alcoholics may be deficient in GLA and that 
alcohol withdrawal may be facilitated with EPO supplementation. 23 Many people in Western societies 
may be at least partially GLA-deficient as a result of aging, glucose intolerance, dietary fat intake, and 
other problems. Individuals with deficiencies benefit from supplemental GLA intake from EPO, black 
currant seed oil, or borage oil. 

How much is usually taken? Although many people may have inadequate levels of GLA, the optimal 
intake for this nutrient remains unknown. Researchers often use 3,000-6,000 mg of EPO per day, which 
provides approximately 270-540 mg of GLA. 
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Are there any side effects or interactions? EPO has been reported to exacerbate symptoms of temporal 
lobe epilepsy, which can sometimes be mistaken for schizophrenia . 24 25 

Other nutrients are needed by the body, along with EPO, to make PGEL Consequently, some experts 
suggest that magnesium , zinc , vitamin C niacin , and vitamin B6 should be taken along with EPO. 

At the time of this writing, no evidence of drug interactions with evening primrose oil was found in the 
medical literature. 

Within Healthnotes Online, information about the effects of a particular supplement or herb on a particular condition has been qualified in terms of the 
methodology or source of supporting data (for example: clinical, double blind, meta-analysis, or traditional use). For the convenience of the reader, the 
information in the table listing the supplements for particular conditions is also categorized. The criteria for the categorizations are: "Primary" indicates 
there are reliable and relatively consistent scientific data showing a health benefit. "Secondary" indicates there are conflicting, insufficient, or only 
preliminary studies suggesting a health benefit or that the health benefit is minimal. "Other" indicates that an herb is primarily supported by traditional 
use or that the herb or supplement has little scientific support and/or niinimal proven health benefit. 
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Country® Life 

Evening jWmrose HI 

Highest Natural Source of GLA 

500 mg 

Gamma Linolenic Acid (GLA) and Linoleic Acid are l>lt^p[-6 fatty acids, 
they are responsible for the producton of the PGE-1 family of 
prostaglandins, the hormone substances which help maintiain the balance of 
many metabolic processes. 

Essential fatty acids cannot be manufactured by the body and must be derived from food sources. 

Country Life's Evening :Birt^i||iI is imported from Europe and is the finest quality available. 

Suggested Use: Adults take 2 to 4 softgel capsules daily or more as directed by a health care 
professional. 
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Each Softgel Capsule Contains: 




Myening j|K^HHffl| 


500 mg. | 


Providing 50 mg. of GLA (gamma-linolenic acid) and 350 mg. ] 
of Cis-Linoleic Acid 



No Yeast, Corn, Wheat, Soy, Milk, Salt, Sugar, Starch, Preservatives or Artificial Color. 
Guaranteed for freshness, purity and specified content. 



Click the button with a picture of a shopping cart and the words: "ADD 
ADD" to order. Click here for shipping charges and alternative ways to 
order. Click here for a list of items refused by Customs. 

1579404001 ~ E^Einglii^iil 500 mg ~ 60 Capsules ~ $11.10 



Health From The Sun 

Hexane-Free 
500 mg. each 

Health From The Sun™ Evening FiiifflM^I is one of the best sources of the 
nutritionally important l|||||-6 fatty acids, Gamma-Linolenic Acid [GLA] and 
Cis-Linoleic Acid. The oil is extracted from the highest quality Evening 
3|nmro|e seeds using the cold expeller-press method, without the chemical 
solvent hexane. It is a BIO-EFA® food oil, ensuring the most Bioavailable 
Essential Fatty Acids. Independently tested to guarantee purity and truth-in-labeling. 

Health From The Sun's™ involvement with evening j^i^Hiiil goes back to its beginning as a 
product in the industry. We were the first company to introduce Evening - : ^mi^^^i|| products to 
the United States! 

E^hing l^rarosj^fl, more commonly referred to as EPO, is by far the most popular source of 
IIIIS" 6 EFAs, rich in both Linoleic Acid (LA) and Gamma Linolenic Acid (GLA). More 
research has been done on EPO than any other nutritional |jf. This has contributed to its 
popularity, particularly in relation to PMS, cardiovascular disease, inflammation, and skin 
disorders.* 
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Each Capsule Contains: 



500 mg of 100% pure ^hnm§^j^^^^. 
providing: 



Cis-Linoleic Acid 
Gamma-Linolenic Acid [GLA] (jj 
Oleic Acid (|||^-9) 



370 mg, 
50 mg. 
35 mg. 



*This statement has not been 
evaluated by the Food & Drug 
Administration. This product is not 
intended to diagnose, treat, cure or 
prevent any disease. Health From The 
Sun™, "The Leader in Essential 
Fatty Acid Nutrition" 

Usage: Three to six capsules daily. 



No sugar, starch, artificial preservatives or colors. Keep in a cool dry place. Do not use if safety 
seal is broken or missing. 

Click the button with a picture of a shopping cart and the words: "ADD 
ADD" to order. Click here for shipping charges and alternative ways to 

order. Click here 
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Hexane-Free 
1,300 mg. each 

Promotes Healthy Skin and Hormonal Balance® 

Health From The Sun's™ involvement with evening ifflBs^Si goes back to 
its beginning as a product in the industry. We were the first company to 
introduce Evening ■ products to the United States! 

Evening Primr6sM©iI, more commonly referred to as EPO, is by far the most popular source of 
§M§M~6 EFAs, rich in both Linoleic Acid (LA) and Gamma Linolenic Acid (GLA). More 
research has been done on EPO than any other nutritional oil. This has contributed to its 
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popularity, particularly in relation to PMS, cardiovascular disease, inflammation, and skin 
disorders.* 



Supplement Facts 



Serving Size: 1 Capsule 





Amount 
Per 

T lllg 


% ! 

Daily 

Villus 


Calories 


10 


Calories From Fat 


10 


Total Fat 


1.5 
grams 


2%* 


Gamma Acid (GLA) 


130 mg 


+ 


Linoleic Acid [GLA] 


950 mg 


+ 


OIaip Arid (WMi*M* Q\ 


80 mg. 


+ 


* Percent Daily Values are 
based on a 2000 calorie diet 

+ Daily Value Not Established 




Ingredients: Ey^iriing P^mroN 
Seed Gelatin, Glycerin and 
Water 



*This statement has not been evaluated by the 
Food & Drug Administration. This product is 
not intended to diagnose, treat, cure or prevent 
any disease. Health From The Sun™, "The 
Leader in Essential Fatty Acid Nutrition" 

Two capsules of Health From The Sun™ 
Evening jj|rimrd|e Deluxe supply more GLA 
than five standard 500 mg Evening ^mip|e 
jiSil capsules. 



Directions: Two or Three capsules daily. 

No sugar, starch, artificial preservatives or 
colors. Keep in a cool dry place. Do not use if 
safety seal is broken or missing. 

Click the button with a picture of a shopping 
cart and the words: "ADD ADD" to order. 
Click here for shipping charges and alternative 
ways to order. Click here 

1004301078 ~ Evening 
^i^mr^ 1 ^ 1,300 mg 
~ 50 Capsules ~ $17.99 
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EFAs and Herbs: A Team 
Defense Against Disease — 
The latest word indicates 
that EFAs and herbs, when 
combined, create a doubly potent 
defense team greater than the sum 
of their parts. Learn why two 
experts believe blending EFAs and 
herbs can significantly impact the 
health benefits of both. 



1 Organic Flax Seed ~ 
[Another "Essential" Fatty 
Acid 



Books on The Health 
Benefits of Flax, Evening 
j^mmMsiroil and other 
Essential Fatty Acids 



The Women's Department Depa 



supp 



Depa 



Depa 




Please note: This flyer is for information purposes only because it has not been evaluated 
by the Food and Drug Administration. It is not intended to diagnose or prescribe and these 
products are not intended to treat, cure prescribe or prevent any disease. If you have a medical 
condition, please see your health professional. Thank you. 



If you don't see what you want, just ask. We carry a lot more than we can possibly 

list here on the web. 



; Fraud: 



We Cheerfully accept: 




along with checks and money orders. 
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30 Day Money Back Guarantee* 
* Does Not Include Postage 




Here's How to Contact Us: 



The Mineral Connection 
208 N. Main St 
Taylor, TX 76574 


Local Phone 512/352-1001 
Austin Line 512/365-2300 
Toll Free in U.S. 800/742-2560 | 
Fax 512/352-1002 1 


E- Maill 





© Copyright 1998-2002 Glynda Chambliss & The Mineral Connection 

Designed 12/06/97 
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PRICE: $18,00 



ORDER NOW! 
CALL TOLL FREE 
For U.S. Orders Call: 
1.800.888.3364 

OR 

FAX YOUR ORDER 

Click Here For 
Printable Fax Form 
1.361.654.4050 

E-Mail 



RETAIL ORDERS OF 
S125.00 OR MORE IN 
PRODUCT 
RECEIVE FREE 
SHIPPING* 
RETAIL ORDERS 
UNDER $125.00 
ADD $5.00* 
^SHIPPING RATES 
FOR THE 48 
CONTIGUOUS 
STATES ONLY 
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Free Shipping is not 
included with any 
promotions. 



WE ACCEPT VISA, 
MASTERCARD, 
DISCOVER and 
NOVUS. 



Our No Nonsense 
Guarantee: If you are not 
totally satisfied with our 
products, simply return 
the unused portion and we 
will cheerfully replace 
your order or refund your 
money, whichever you 
prefer. 
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Fatty Acid Profile of Flaxs ed 

Flaxseed contains a mix of fatty acids. It is high in 
polyunsaturated fatty acids (73%), moderate in 
monounsaturated fatty acids (18%), and low in saturated 
fatty acids (9%). The saturated fat level of flaxseed is 
similar to that of canola. Flaxseed is a rich plant source 
of alpha-linolenic acid (ALA), an essential fatty acid in 
the human diet and the parent fatty acid of the omega-3 
family, as shown in Figure L ALA is converted to two 
main long-chain fatty acids, eicosapentaenoic acid (EPA) 
and docosahexaenoic acid (DHA), in a series of 
enzymatic reactions (below). ALA has been shown to 
modulate eicosanoid synthesis, 2 and its concentration 
in breast milk exceeds that of DHA, suggesting a 
particular requirement for ALA by infants. 3, 4 

Omega-6/Omega-3 Fatty Acid 
Ratio of Flaxseed 

ALA comprises about 57% of the total fatty acids in 
flaxseed, whereas the omega-6 fatty acids comprise 
about 16%, giving an omega-6/omega-3 ratio of 0.3: l. 1 
Because the typical Western diet Is high in linoleic acid 
and low in omega-3 fatty acids, some experts recom- 
mend replacing omega-6 fatty acids with those from 
the omega-3 family. Consuming flaxseed or foods rich 
in ALA, such as omega-3 enriched eggs derived from 
hens fed flaxseed, increases omega-3 fatty acid intake. 
This improves the dietary omega-6/omega-3 ratio. 5 

Major Families of Unsaturated 
Fatty Acids 

There are four major families of unsaturated fatty 
acids (see Table 1). Oleic acid is the most 
prevalent fatty acid in nature and can be synthesized 
in the body from dietary stearic acid (18:0). 6 
Palmitoieic acid can be synthesized from dietary 
palmitic acid (16:0). Oleic and palmitoieic acids are 
not essential in human nutrition because they can be 
formed from dietary precursors. 

Two fatty acids are required in the diets of humans 
because our bodies cannot manufacture them from 
dietary precursors: Alpha-linolenic acid, the parent 
compound of the omega-3 fatty acid family, and 
linoleic acid, the parent compound of the omega-6 
family. Arachidonic acid, a metabolite of linoleic acid, 
is considered an essential fatty acid (EFA) only when 
a linoleic acid deficiency exists. 7 

De saturation and elongation, Alpha-linolenic acid 
and linoleic acid are converted to their respective 
metabolites by a series of alternating desaturations and 
elongations. The desaturations add a double bond by 
removing hydrogen, while the elongations add two 
carbon atoms. 



TABLE 1 

Nomenclature 

of Major Families of Unsaturated Fatty Acids a 



Parent 
Compound 



Number 
of Double 
Bonds 



Family 
Name 11 



Structural 
Abbreviations 0 



Oleic acid one 

Palmitoieic acid one 

Linoleic acid two 

Alpha-linolenic three 
acid d 



Omega-9 (w-9) 
Omega-7 (a>-7) 
Omega-6 (a>-6} 
Omega-3 (a)-3| 



18:ln-9 or 
18:1(0-9 

16:ln-7 or 
16:1(0-7 

18:2n-6 or 
18:2u)-6 

18:3n-3 or 
18:3aj-3 



a Adapted from Vaisey-Geaser M. In: Flaxseed: Heafth, Nutrition and Functionality. 
Winnipeg, MB: Flax Council of Canada, 1994, p. 1 1 . 

b The family name denotes the position of the first double bond as the number of 

carbon atoms from the methyl end of the fatty acid chain. 

c Number of carbon atoms: number of double bonds (fatty acid family). 

d Also designated a-linolenic acid. Alpha-linolenic acid is distinct from gamma- 

linolenic acid [y-linolenic acid (18:3n-6)], which is an intermediate in the omega-6 

metabolic pathway and is a major component of evening primrose, borage and 

black currant oils. 



FIGURE 1 



Metabolic Pathways 

of the Omega-3 and Omega-6 Fatty Acids 



OMEGA-3 
FATTY ACIDS 

Alpha-linolenic acid (ALA) 
18:3n-3 



OMEGA-6 
FATTY ACIDS 

Linoleic acid (LA) 
18:2n-6 



delta -6 -desatu rase 



Stearidonic acid 
18:4n-3 



20:4n-3 



Gamma-linolenic acid (GLA) 
18:3n-6 



Dihomo-gamma- 
linolenic acid (DGLA) 
20:3n-6 



delta-5-desaturase 



Eicosapentaenoic acid (EPA) 
20:5n-3 



22:5n-3 



Arachidonic acid (AA) 
20:4n-6 



Adrenic acid 
22:4n-6 



y delta-4-desaturase y 

Docosahexaenoic acid (DHA) 22:5n-6 
22:6n-3 

Only the names of ma/or fatty acids are shown in this figure. 



FLAX COUNCIL OF CANADA 



FLAXSEED AND HUMAN NUTRITION 



4 



The first step in the metabolism of both EFA families 
is desaturation, catalysed by delta-6-desaturase. This 
step is followed by elongation, then desaturation 
(catalysed by delta-5-desaturase), then elongation and, 
finally, desaturation (catalysed by delta-4-desaturase). 
The desaturation steps tend to be slow, while the 
elongation steps are rapid. Thus, the tissue 
concentrations of gamma-linolenic acid (GLA) (18:3n-6) 
and stearidonic acid (18:4n-3) tend to be low, because 
they are formed slowly by desaturation and then 
quickly elongated to other metabolites. 8, 9 

Competition between /amities, MammaLs cannot 
interconvert the omega-3 and omega-6 fatty acids. 
Furthermore, their metabolism requires the same 
desaturation enzymes, resulting in competition 
between the two families. An excess of one family of 
fatty acids can interfere with the metabolism of the 
other, reducing their incorporation into tissue lipids 
and altering their biological effects. 8, 10 

Metabolism ©f Alpha»Linolenic 
Acid (ALA) 

Dietary ALA appears to have two metabolic fates. 
It can be desaturated and elongated to its long-chain 
metabolites or it can undergo Is-oxidation. Although 
studies of ALA fs-oxidation in humans have not been 
conducted, studies in animals suggest that the 
metabolism of ALA by fc-oxidation may contribute 
significantly to energy production. 11 Additional 
research is needed to clarify the relative importance 
of these metabolic pathways. 

Conversion of ALA to EPA and DHA. About 15% 
of ALA is converted to EPA and about 5% is converted 
to DHA in a process that is somewhat slow in 
humans. 5, 11 Conversion of ALA to its long-chain 
metabolites is affected by various dietary factors. A diet 
rich in linoleic acid, for example, has been shown to 
reduce ALA conversion by as much as 40%, 10 and a 
high maternal intake of linoleic acid lowers EPA and 
DHA levels in umbilical plasma, suggesting reduced 
ALA conversion and availability of omega-3 fatty acids 
to the developing fetus. 12 Saturated and trans fatty 
acids also interfere with ALA desaturation and 
elongation, 13 ' H and in rats, ethanol inhalation results 
in a significant loss of liver DHA, indicating reduced 
ALA conversion. 15 

DHA can be converted back into EPA in a reaction 
called retroconversion. This is believed to be a minor 
metabolic pathway in humans. 16 
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